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DESCRIPTIVE REPORY
to accompany
Hydrographic Sheet No. 3.

WEST COAST OF HAWAII

LOA POINT TO KAILUA BAY

AUTHORITY: Director's orders dated November, 3, 1927.
SCALE: 1 : 20,000.

GENERAL DESCRIPTION: The Coast from Loa Point to Keawekaheksa
Point is taken up in detail in the descriptive reports of
Sheets Nos. 1 and 2. Keguhou Bay and Kailua Bay are des-
cribed in descriptive report of Sheets 4 and 5 respectively.

In general, the cpast in this vicinity is bold,and
no dangerous reefs extend offshore, except that small reef just
north of the entrance to Keauhou Bay. The coast has a gen-
eral northerly and northwesterly trend to Kaiwi Point. The
coast -~ line consists of low abrupt lavarflows,which slope
gradually to the beginning of the rise of the mountainous in-
terior of the island. At the lower elevations, the area con-
sists of lava-beds,and the sparse vegetation consists of scat-
terings of coconut-palmns. Around the 1,500 feet elevation,
the soil is more fertile,and there are large areas of sugar-
cane and coffee. The most prominent natural formation in
this area is Puu Ohau,which is a green cone-shaped hill, near
the beach; the seaward side of this hill forms a high red
cliff,

ETHOD: The inshore work,from the five-fathom curve out to
the ten-fathom and twenty-fathom curve,was accomplished with a
whaleboat, using an outboard Johnson Standard Twin i‘otor, I.ines
were run parallel to the beachat intervals of not over 100
neters, A hand-lead and line was used for this purpose. A
Junction was made with this work with the motorsailer, out to a
safe distance offshore; where the ship took up the work and ex-
tended the survey out to a depth of 1,000 fathoms. The notor-
sailer took vertical cast soundings with a hand-sounding mach-~
ine, installed on the boat for this purvose. Lines were run
parallel to the beach,at intervals of not over 200 meters. The
snip's lines were spaced at 200 meters, one-half mile, one
mile, and two miles, in accordance with the instructions for
this work, The ship soundings were made,for the 10st pars,



with the fathometer and vertical casts as checks., Pressure
tubes were used in conjunction with the fathometer, in depths
of less than 100 fathoms. In general, the soundings are un-
iform, and the tubes and fathometer check quite well. In
all cases where these soundings were plotted, the shoaler of
the two observed soundings was plotted; except when the shoal-
er saunding looked erratic, - An erratlc -looking spot is &t“L
Latitude 19° 36" 15", Longitude 156° O1l' 30"; covered by pos- ,w,c\
itions 68J to 70J. These soundings do not appear to be cor-

rect. This spot should be sounded over; the positions are
apparently wrong. -

ll 2]

The slope corrections to the fathometer soundings
were obtained from a graph, constructed on the principle of
the report of Lieutenant J. A. Bond for work done by this
vessel during 1927, In some instances, due to the rapid
change of depth,the slope factor appeared to be excessive.
These soundings, where plotted at all, are questioned; and
in cases where the factor was greater than 1,45 the sounding
was not reduced in the volume, These soundings are left to
the decigion of the office., A question mark (?) appears on
the gheet in the space for the soundings which were not
plotted..

The soundings on the boatssheet were used for ob-
taining slope factors up to 1.05. Over this, the smooth
sheet spacings were used. Considerable time and considera-
tion was given to the selection of the proper slope factor
for these goundings; which fact is responsible for delay in not
forwarding the sheet to the office at an earlier date,

: The tide-reducers were obtained from observations
taken by automatic field guages, established at Kealakekua and
KailuarnBays. ' ,

: The attached tables contain & summary of the tem-
perature and salinity observations for this area,and a table
of corrections, The attached curve shows the average tem-
peratures at various depths;and,by combining this curve with
the salinity, a correction curve was constructed. These tab-
les and curves constitute a part of this report. This data
was compiled by Lieutenant-Commander Thos., J. Msher and
Lieutenant (JG) Glendon E. Boothe,and is not taken up in de-
tail in $his report.

Respectfully submitted,

/NZ@W ‘

FORWARDED, approved. , H. C. WARWICK
: Lieutenant (JG)
C & G Survey.

Chief of Party,
Cotmanding Steamer GUIDE,
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LIST OF POSITIONS OF INSTERSECTION STATIONS.

- . 'NOTB: This list includes only signals located by sextant cuts made by this
party. Other signals located by topography and other means are in-
cluded in the list of positions in the déscriptive reports of those
other surveys. ’

NAME Latitude DM Longitude D P REMARKS
o ! - o ?* ‘
KIN 19 29 1360 185 57 144 Algjroba bush
Low 19 30 255 155 57 $03. Low brown.point
PEAK 19 30 1522 155 57 716 Vertex of high triangular shaped cliff.
RA | 19 30 1813 155 57 1103 Lone palm
cor 19 31 846 155 57 1123 Lone palm in trees south of a clump of
s palms,
NO 19 31 1116 155 57 924 North one of lone palms
SHED 19 32 245 155 55 1387
" SPQP 19 32 353 155 57 938 White spot on cliff
JAC 19 32 693 155 57 936 Shack
RUIN 19 32 1578 155 56 1739
BED 19 32 1672 155 57 1076 red-roofed house
VIL 19 32 1837 155 57 1225 House north of red-roofed house.
SUP 19 33 396 155 57 1458 Lone palm
NEX 19 35 269 155 58 369 Next to most northerly house on beach
P 19 35 636 155 58 647 Low white point.
YEB 19 35 1084 155 58 738 Yellow bush
“GRO 19 35 1600 155 58 802 Big tree on beackh
RUF 19 35 1839 155 58 964 Red-foofed house
IN 19 38 258 155 58 1102 Large red-roofed house on point
LIN 19 36 489 155 58 1744 Leaning palm on point, farthest off-
shore of group.
CAN 19 36 771 155 58 1091 Wind-mill
BAT 19 36 1060 155 58 1243 House
PIS 19 36 1259 155 58 1385 Windmill
DOT 19 36 1685 155 58 1594 House
DUB 19 36 1695 155 58 168% Northernmost of two houses.
FOX 19 37 298 155 59 430 Pakm on point, highest of small group
PROM 19 37 1166 155 59 562 Prominent red~roof house
STONE 19 37 1329 155 59 707 Buins of stone wall
CLUNP 19 37 . 1674 155 59 812 Nortkh of two clumps of peculiar palms.
GOOD 19 37 1824 155 59 881 House
FAR 19 39 31 156 01 1242 W W on extreme point.
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" WATER TEMPERATURE
WEST COAST OF HAWAII, APRIL 1928

D 7 S D T s D
Fathoms| Fathoms| Fathoms
333 657 24.4 602 4.3 24.1 395

545 4.8 23.8 277 5.6 24.9 269

528 5.0 24.0 52 23.5 _ 23.8 111

71 22.7 23.6 - 285 7.3 23.8 148

215 9.7 24.6 230 9.0 23.8 57

289 5.8 23.6 115 21.5 24.4 41
. 215 9.7 24.1 75 23.0 24.3 269

78 22.2 24.0 70 23.0 24.2 437

~265 " 7.8 : 65 23.5 24.3 286

248 8.1 24.0 27 24.1 24.4 121

315 6.3 25.1 3001 6.9 24.4 || 428

220 9.3 25.1 221 8.7 24.5 549

480 4.8 24.1 71 23.5 24.6 450

602 4.3 24.1 140 10.0 24.3 263

349 6.4 24.9 81 23.0 24.0 261

343 67 24.1 71 23.3 24.0 243

257 8.7 24.4 123 23.0 24.2 132

166 13.5 24.00 610 4.1 24.0 122

250 8.8 24.0 795 3.3 . 24.3 71

197 11.8 24.3 54 23,7 24.0 190

195 11.7 24.3 496 5.0 24.0 315

198 11.9 24.0 60 23.7 24.0 258

193 12.4 23.8 56 23.1 24.0 26

152 17.7 24.0 74 23.9 24.3 || 200

262 8.5 23,7 69 23.0 24.0 201

184 13.6 23.8 . || 44 23.5 23.8 404

239 9.7 24.0 |} 191 11.9 23.9 || 369

230 10.1 24.5 209 10.7 23.5 91

281 7.8 24.0 306 7.0 237 © 694

154 14.3 24.6 943

1070 | 3.0 152

554
867
660
782
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STATISTICS SHEET NO.
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OFFICIAL BUSINESS

f-©  DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY C PENALTY FOR PRIVATE USE, $300

e

\

E  To the Director of the U. S. Coast and Geodetic Survey

S ~ WASHINGTON,
D.C.
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Division of Hydrography and Topography:

1

Division of Chart :

aTyge reducers are aporoved in

"+ Locality:

volumes of sounding records for

HYDRCGRAPHIC SHEZ ‘”9'

w32 00&3!‘0! 185LA0D OF HAWALZ, To He
£. J. Maher in 1928,

hief of Party: Nean lower low watey, reading
: P& e of refcrence. is »
Cd ft. cr tide staff at i}lwi"

1.9

Kalluns.

Condition of records satisfactoryfexcept as checked below: .

1.

3
3

4.

"5,
6.

7.

Ee.

9.

104
ll'
e

13.

Locallty and sublocality of survey omitted.

Month and dgy of onth omitted.

Time meridian not ;jriven at beginning of day's worik.
Time {whether A.M. or P.M.) not given at bagimming of. day's work.

" Soundings (whether in feet or fathoms) not clearly shown ‘in record.

Leadline correction entered in wrong columa.

field reductions entuled in "0ffice" column.:

Location of tide gauge not given at beginning of oach day's work,
Leadline corrections not clearly statwd.

Zide of sounding tube used not stated,

Sounding tube No. entered in column of "Soundings'' instead of '"Remarks™,

Legibility of record could, be, improved.:
kemarks.

«««««

v N, ,f‘ )

L ¥ ,
'\ BN LS et ‘

Chlef DlViSlon of Tides and Clrrent

" Novembex 1B, 1928,

& A,




Fiold Bocords Soction (Charts)

HYTROGRAPHIC SHEET No. éL'Zlgf

The following statistics will be submittcd with the
cartographerts report on the Shéet:

Mbor of positions on shoet '@ (??
Number of positions chocked . g‘.a.?
Number of positions revised . ./ 63

Number of soundings rocorded . Z‘.ZZ.
Numbor of soundings rcvised . ?-?Q

Number of signals erroncously |
plottod or transforrod . « « o .';): Z*

Datc: - M-Zfo - - ./2’?,? - -

Cartographoer: ~ - =
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ﬂ‘" ADDRESS THE DIRECTOR
U. @ Coast AND GxoprTic SURVEY

AND REFER TO NO.

DEPARTMENT OF COMMERCE
U.S. COAST AND GEODETIC SURVEY
WASHINGTON June 7th,1929,

SECTION OF FIELD RECORDS
Report on Hydrographic Sheet No, 4798
West Coast of Hawail Island - Lo& Pt to Kallua Bay
éurv‘eyed in 1928

Instructions dated November 3,1927 ( Guide )

Chief of Party, T. J. Maher.

Surveyed by T. J. M., He C. Varwiock and V. M. Gibbons,

Protracted by H, C. We, V. M, G, &and G, W, Loveses,

Soundings by H. C. W, and V. M. G.

Verified and inked by J. Fleminhg,

1.

The records confdrm to the requirements of the General instruot-
ioné with three exceptions, lLookling up a8ll correspondence with.
the Guide in 1928 in thé office, it appears samples were supposed
to be furnished S}ipp'a Institute ror'galinity determination.
There eppears no record of salinity samples taken., It is probva-
ble that this party had pest data which permitted the use of

33 020 salinity, as the average value around the Hawalian Is~
lands, Salinity should be known for each sounding within one part
in one thous;nd, accdrding to general instructions. The salinity
correction is as a rule of minor importance so long as epproxi-
mate salinity is known, This is illustrated by the red pencil
curves for 31 595'and 35 UQU salinity drawn by me in conjunot-
lon with the field party's salinity curve of 33 UQU in the Des-

criptive Report., Temperature values are very important and these



Evereicbtainad.  \
'fﬁln many oasea the "pheck mark at tbe extreme right hand edge of the
fleft han4 page Juat to the right cf the bottom coluymn” in the re-
cords 13 not enteredg Tpls mark 18 OuPPOSGd to show that the tach-
ometer is vibrating corroctly at maximym amplitude and the readings
are qom1ng in qorrectly for ;he'tgthgmeter rated speed, See notes
;atei- under Aadmonai Remarks page 7.

The line ends and line begins are ot £11led in completely in the

record books., |

2. The plen and character of development conform to the requirements
of the General Instructions except as regards fathometer values in
areas of excessive slope, This is taken up further under paragraph

number 10,

3. The plan and extent of development satisfy the specifc instructions
except as follows. Sounding lines as a general statement are much

closer than instructions required altho this is perhaps permissible

G,

# Ziw wwon [‘7
under paragraph number 14 of the Instructions. 73AAk,JJ + T AAtjv&q»g€7
A short sounding line running down the meridian 155 04 between
letitude 19 38 and 19 34 would have filled in that area better
to comply with spacing instructions there,
there 18 no record of bottqm*syeqimens having been taken every b6
miles out to the 1000 fathom cuivé as mentioned under paragraph
number 17 of the Instructiqns.

4., In the shoaler water under about 100 fathoms the sounding line cross-
ings are very good. In five instances in shoal water near the shore
more careful plotting rectified epparent inadequate crossings. At
7 H to 8 E (ship) the depthé are 2 to 4 fathoms too deep in w;ter

greater than 35 fathoms depth., Soundings here enough. Advise rejéct;

| A St
i ) - ! LAAVVY
%“"-“\_M‘ o /\w‘, e ) 1‘::-‘—-"\)'
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At 66 G and 12 H (ship) the depths differ about 2 fathoms in water
about 20 fathoms deep. The shoaler depth is plotted as it is ob-
tained by two tubes, and the deeper is fathometer,

Aside from the deeper fathometer soundings in pencil on H4798,
which are at excessive slopeé,and which an uncertain value is ap-
parsat,the crossings on theiwhole are good.

The usual depth curves can be drswn but with the uncertalunty of
fathometer values along the 200 fathom curve due to slope this
curve is open to doubt in several places.

The field plotting was completed to the extent prescribed by the
General Instructions excert as noted below,

The control for this sheet was obtained from T 4343, T 4344,

T 4354 and T 4365, all of 1928, and T 3424 of 1913, which latter
sheet is based upon & different datum. The 1928 topography was
based upon the 0ld Hawalian Datum now in use. As the datum on
the 1913 sheet was not reduced in the field to the common basis,
displacement of some of the signals resulted. All signals from
T 3424 were corrected and the hydrographic signals cut in again
by J. Fleming, Certographic Engineer. Then the inshore work was
replotted entirely,dependent upon these signals, and the position
errors were found to be from nothing to a ma;imum of 50 meters

in a few spots. The greatest displacement of poisitions due to
the shift in the cbntrol was observed in "a" day south ofA.Puu,
and west of o Target on "c" day (blue), and opposite © Spot.

The triangulation pletting was checked and found to be accurate.
As the offshore hydrography was based upon this,no changes were
necessary.

That part of the shoreline and its attending features represent-
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ed by a so0lid line was pantographed from the 1928 topographic

sheets mentioned above. The shoreline represented by a dashed or

broken line wae traced from T 3424, Signals from T 3424 and now

corrected are merked after the name on H’4798 in pencil thus x .

Signals from other topograprhic sheets on the correct datum are

marked after the name on B 4798 in pencil thus & .

Altho not standard practice up and down soundings are indicated

by a pencil circle around the sounding, and pressure tube sound-

ings have & pencll dash below them.

There is a good agreement between the hydrographic and topograph-

ic sheets except at the following places. .

Near O Flag the rocky reef extends offshore 75 meters onm the to-

pographic sheet but 150 meters on the hydrographic sheet. Usually

such as here the hydrographic determination is correct while the

other is an estimate while ldoking seaward.

Hear 20 4 (red )oHen and near o Bud(Bad) the low water line diff-

ers on the two sheets. Should follow the hygdrographiec sheet low
v

water line.

The greatest difference in shoreline is observed at © So (Get)

where it amounts to 100 meters with correct datums. A rock awash

here hes an equal displacement but it is In the same locationm with

respect to each determination. The 1928 shoreline at © So and the

rock 1s about 100 meters south of the 1923 topography. The 1928

work has better triangulation control, and should be used,

© S0 H 4798 is'oGET T 4354,

Rock awash 300 meters W x N of A Signal was formerly omitted from

the hydrographic sheet but was on the topographic sheet 4354,

Some inshore sounding between © las and © Shaj position 81 H éhip) .
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and lunshore sounding between 24g and 29g (red) wem incorrectly
plotted by the ship plotter but wem corrected and now agree: with
the records and the boatsheet.

© Oke sad © Twin are topographic signals on H 4798 but are be-
lieved to be hydrographic signals with angles unrecorded in the
records.

The rock awash 50 meters SW of A Point has been moved north 10 meters
on H 4798. It is quite certain the rock here on T 3424; H 4798 and
on boatsheet 4798, while all plotted somewhat different, are the
same rock,

Two sunken rocks about 60 meters west of © Low previously omitted

were placed on H 4798.

The junctions with adjacent sheets are satisfactory. This includes
H 4768;: H 4787; H4789 and H 4790, There are no offshore hydrograrh-
i; sheets as yet overlapping H 4798 at either the northern or
southern extremities.

At 15 H day (ship) crossing Keauhou Bay there are two 18 fathom
soundings with the fathometer that appear to be read too deep by
2} fathoms, a&s the whaleboat soundings and the motorsailor sound-
ings hereaboute check each other at the shoaler depths. These two
soundings have been rejected. v

At position 23 P day (ship) there is a sounding of 133 fathoms
which has been restored to the sheet and the depth curves éltered.
There is no reason for omitting this sounding.

The two fathometer soundipgs of 180 and 148 fathoms between 103 D

and 104 D day (ship) are rejected as they were obtained on a large

swinging course, and indefinitely located,

I do not consider the fathometer soundings satisfactory along the




300 fathom curve where the islamd shelf drope off Into deeper wa-
ter with steep slope. Additiomel sccurste’should be done as men-
tioned below urnder Remarks 1f my solutlon there is not believed
accertable.

10.Remarks.
Methods of hendling depths cbtained with the fathoxmeter ob steep
slopes are ss yet in & state of flux and corrected values are very
difficult to determipe satisfactorily. Im fact if the true depth
must be determiped as for sclentifio purposes the fathometer method
is not sultables for steep slopes due to the depth mormal to the
glope belng obtaired, such slope being knowable only approximately.
Ferhaps with surficlent study the meximum slope at which fathometer
soundings can be reduced sufficlertly sccurate may be determined,
snd all soundings inereafter over this 1imit to be taken with either
the pressurs tube or vertleml casts,
Up to the present status of this F 4756 sheet fathometler soundings
have bteen sccepted and imked where the slope correcticme are not
over 15% of the indicated fauthometer depths in depths mot over 300
fathoms,und where corrections are mot over 10% in derths over 300
fathoms.
Ap ] understand testes have been comducted im the office with officers
showing that the persoma]l equation of resdinmg the deep values of the
fathometer (white light) sre as large as 40 or 50 fathoms, it does
not seem unreasonable to use the arvitrary limivs of 104 and 153
sorrections &s above, and are recommended for adoption on this sheet.
Wost of the slope corrections have smaller percertsges than the
10£ ard 154.

Tith the fathometer scundings in pencll om H 47568, that ls those

with corrections exceeding the above percertages, it is recomsnied

=
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that these depths be re-computed using Capt. Parker's graph, C. &
G. S. Print 357, where within its limits, and the method explain-
ed by me on the appended onion paper be used. This method is an
average of the graph depths at eachvfathometer sounding obtained
from the surrounding fathometer depths, or if necessary in some
instances to depth curves. This gives an average value from the
surrounding slopes and is not dependent upcn only:one slope di-
rection, as I believe used heretcfore, As shown in the example on
the onion paper these values at each fathometer sounding from the
different slopes check remarkably well 1 believe when within the
limits of the graph as constructed.

Fathometer soundings in pencil a few of which may not give suitable
results should be rejected.

1f this re-computing the pencil soundings is 1mpractiéable from

the standpoint of volume of additional work, which I beljeve with
the graph is not large, it is recommended that the rencil soundings
be all rejected, and some additional vertical casts only be taken
elong the 200 to 300 fathom curve area from Kealakekus Bay south-
eastward about 3 miles when hydrography is resumed south of this
sheet.

This graph, Print 357, would be better for this sheet if the graph
was extended to cover fathometer soundings as close as 175 or 200
meteres apart instead of the 275 meters at present, and if the 5 to
665 curves representing difference of adjacent soundings were ex-
tended in length down another 6 inches or more at the bottom of

the graph,
Additional Remarks.

A8 1 understand the notation in the record books as on page 21,
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vol. 1, " Markv (REED) indicates that the third reed from the left
vibrated- Fathometer could not be speeded up sufficiently to make
center reed vibrate” means that all the fathometer work with the
check mark was done not at the fated speed of the fathometer disk
246 R P M, or assumed sound velooity of 820 fathoms per second. Bome
days there are no check marks for the reed, and other days there
are check marks without the above notes. Check marks without any
qualifying note should mean according to the Regulations that the
fathometer center reed ( one to the right of the third reed ) is
vibrating and therefore the apparatus is working as rated.

As shown on page 68 of the Hydrographic Manual, which was lssued to
the field I think just after §hi§ survey, under the box " Vibratory
Tachometer " with & fathometer rated at & sound velocity of 800
fathoms per second the third reed vibrating from the left would give
& sound velocity of 793 fathome per second, and the machine not
working st the rated condition. No date is available for the diff-
erence in velocity of such conditions for an 820 fathom velocity
machine.

This saffects the velocity of sound values as computed in the Cor-
rection Table at the back of the Deecriptive Report. It is believ-
ed this error is of minor importance, but it has not been computed.
Yhen the center reed of the fathometer is vibtrating the fathometer
is operating at a speed corresponding to the standard souhd velocity
for the apparatus, here 820, and the correction factors for the
veloclty of sound in salt water as given on page 159 of the Manual
are then applicable,

Vhile it is not usualydifficult to read the fathometer under about

100 fathoms the question maturally arises in connection with the

deeper uncertain fathometer readings whether or not officers only
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should be detalled to read the fethometer. In the case at hand the
Recorder .read the fathometer practically entirely, so far as the re- =
cords showe WVhile of course he may be an excellent fathometer man,
when there are gquestionable results, such facts that an officer did
not read the fathometer, should be brought out. As far as apparent
however all the principal difficulties of the depths are due to the
slope.

There is a sheet appended showing the fathometer corrected for
slope, and verticel cest comparisons over 100 fathoms in depth,

The differences are erratice

It is my recollection when serving on the Pioneer in 1925, on which
shié there was no fathometer, that the sonic depth finder obtained
excellent results in depths greater than about 100 or 200 fathoms
by comparison with the vertical casts. In this work the problem

of slope did not arise, The sonic depth finder was unsatiséactory
in depths-less than about 100 fathoms,

From the experience on the Surveyor 1im 1927, on which ship there
was no soric, my recollection is that under about 100 or 200
fathoms the fathometer comparisons with the vertical casts check=-
ed remarkably well, but over these depths the comparisons were
unsatisfactory.

Experience to dete in reviewing this sheet further confirms my
earlier opinion that these two sounding methods so far as at pre=-

sent perfected compl{ment each other in working depths.

1 have gone into the review of this sheet as minutely as time
allowed before golng back into the field again, both to point

out fathometer survey salient points for revééwers, to try and



help aolve the slo;pe problams, at least somewhat and also for

my own benefit in unﬁarstandﬁng the fielu and office problams : g

i _ of the finiabad fathomster sheets:
Reviewed by Charles Stew, dJune 1929.
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i Chiéf, Section of Field Records (Charts)

~ Chief, Section of Field Work (H. & 7. )
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help solve the slope problems, at least somewhat, and also for
my own benefit in understandtng the field and office prodblems

of the finished fathometer sheets.
Reviewed by Charles Shaw, June 1929.

Approved ;
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cmit{ Section of Field Records (Charts)

Chief, Section of Field Work (H & T. )
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